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In a recent letter we proposed a new non-thermal mechanism of Dark Matter production based on
vacuum misalignment, where both the Higgs boson and a very light pseudo-scalar η emerge from the
Dark sector. In this letter, we identify the parameter space in a composite scenario where the light
pseudo-scalar can be produced in the sun and explain the XENON1T excess in electron recoil data.
The model’s Dark Matter candidate has a mass around 50 TeV and out of range for Direct Detection.
Testable predictions include Gravitational waves at frequencies in the Hz range from a cosmological
phase transition, an exotic decay Z → γ + inv. with rates 4÷ 16 · 10−12 testable at a future Tera-Z
collider, and an enhancement by 17 ÷ 40% of the branching ratio KL → pi0 + inv., not enough to
explain the KOTO anomaly. All these predictions may be confirmed by future experiments.
In a recent letter [1] we have presented a novel mecha-
nism that can produce the needed Dark Matter relic den-
sity in a non-thermal way. This framework applies when
the electroweak symmetry breaking is due to vacuum
misalignment and the Higgs boson emerges as a pseudo-
Nambu-Goldstone boson (pNGB). A large class of mod-
els of New Physics are thus eligible, ranging from models
based on strong dynamics, like composite Higgs [2, 3]
and Little Higgs [4, 5] models, to weakly coupled mod-
els, like holographic extra dimensions [6, 7] and elemen-
tary Goldstone boson models [8]. The kernel of the Dark
Matter production mechanism lies in the thermal his-
tory of the cooling Universe: at high temperature, the
vacuum of the model consists of an essentially Higgsless
phase, where the electroweak symmetry is broken at a
scale f  vSM = 246 GeV, and a global U(1)X allows for
the generation of an asymmetric density of pNGBs deriv-
ing from a large global symmetry, spontaneously broken
by the vacuum. At a temperature T∗ < f , the vacuum
starts rotating away from the Higgsless direction and to-
wards an alignment where the Higgs boson can be iden-
tified with a light pNGB of the theory, while the U(1)X
is spontaneously broken. Part of the asymmetry is thus
stored in stable Z2–odd pNGBs, the lightest of which
plays the role of the Dark Matter currently filling in the
Universe. In the Higgsless vacuum, the would-be Higgs
boson h forms a U(1)X charged scalar, φX = (h+iη)/
√
2,
with a neutral pseudo-scalar η. A generic prediction
of the model is that η remains very light in the zero-
temperature vacuum. Thus, both the Higgs boson and a
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very light pseudo-scalar emerge from the Dark sector of
the theory.
It’s tantalising that on June 17, 2020, the XENON1T
collaboration unveiled the presence of an excess in the
electron recoil events [9], which may be compatible with
the production of an axion-like particle (ALP) in the
sun. The mass of this new pseudo-scalar should be be-
low 100 eV to explain the data. In this letter we will ask
the question: can the pseudo-scalar η, emerging from the
Dark, explain this excess?
While the Dark Matter production mechanism of
Ref. [1] applies to a large variety of models, to study
the XENON1T excess we will focus on the possibility
that the dynamics is based on compositeness. The ad-
vantage of this approach is that the couplings of the η
to gauge bosons can be predicted in terms of the Wess-
Zumino-Witten (WZW) topological anomaly [10, 11],
while couplings to fermions need to be negligible in order
to preserve the U(1)X symmetry. The minimal global
symmetry breaking patterns that can accommodate the
Dark Matter production mechanism are SU(6)/Sp(6) and
SU(4)×SU(4)/SU(4). 1 In both cases, the WZW cou-
plings of η can be written as [15, 16]
LWZW = CWZW
Λ
η
(
g2W aµνW˜
a,µν − g′2BµνB˜µν
)
, (1)
where W a (B) indicate the gauge bosons of SU(2)L
(U(1)Y ) with gauge coupling g (g′), and G˜µν =
1
2
µνρσGρσ. The coefficient can be expressed as follows:
CWZW
Λ
=
dψ cos θ
64
√
2pi2f
, (2)
1 In both cases, the Z2 stable states may also be standard freeze-
out thermal candidates [12], see [13, 14].
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2where the composite Higgs decay constant f is related
to the electroweak scale vSM via the misalignment an-
gle θ, as f sin θ = vSM. Moreover, dψ contains infor-
mation about the underlying gauge dynamics leading
to the formation of the composite pNGBs: namely, dψ
is the dimension of the representation of the fermions
ψ, which form the pNGBs, under the confining hyper-
colour gauge symmetry GHC. For the coset SU(6)/Sp(6),
the minimal model is based on GHC = SU(2)HC with
ψ in the fundamental (dψ = 2) [15, 17], while top par-
tial compositeness can be obtained for GHC = Sp(4)HC
(dψ = 4) [18, 19]. For SU(4)×SU(4)/SU(4), the mini-
mal model is based on GHC = SU(3)HC with ψ in the
fundamental (dψ = 3) [16, 20], while top partial compos-
iteness can be generated for GHC = SU(4)HC with ψ in
the fundamental (dψ = 4) [19, 21]. In the following, we
will prefer models with top partial compositeness, and
fix dψ = 4 as the minimal choice. Once the underlying
dynamics is fixed, the interactions of η only depends on
f 2, as cos θ ∼ 1 due to precision bounds [22, 23]. The
other remaining free parameter is the mass. The system
is, therefore, very constrained and the XENON1T excess
offers a golden chance to test it against data.
I. THE MODEL IN THE XENON1T ARENA
At energies well below the electroweak scale, the η cou-
plings match those of a generic ALP [24]:
Lη ⊃ ∂
µη
2
∑
f
Cff
Λ
ψ¯fγµγ
5ψf + e
2Cγγ
Λ
ηFµν F˜
µν+
2e2
sW cW
CγZ
Λ
ηFµνZ˜
µν + . . . (3)
where the dots contain couplings to W+W− and ZZ,
which are irrelevant here. Of the above couplings, the
WZW term of Eq. (1) only generates a non-vanishing
CγZ
Λ
=
CWZW
Λ
. (4)
Instead, Cγγ and Cff are generated at loop level, and
we refer the reader to Ref. [24] for all the necessary de-
tails. As couplings to electrons play a crucial role in the
XENON1T signal, we will give some details here about
the generation of couplings to fermions: these loops are
divergent, thus the only physical result can be obtained
by assuming that the loop is cancelled by a counter-term
at a given scale µ (that we fix µ = f in the numerical
evaluations). Thus, the loop-induced couplings can be
2 Changing dψ can be absorbed in a simple rescaling of f , as evi-
dent in Eq. (2).
written as
C1−loopff (µ)
Λ
= −3α
2(mZ)
2
CWZW
Λ
ln
µ2
m2W
×(
3
s4W
− 4
c4W
(Y 2fL + Y
2
fR)
)
, (5)
where f indicates any fermion in the Standard Model, and
YfL/R are the hypercharges of the left and right-handed
fields. Numerically, for f = 50 TeV (and dψ = 4), we
find:
CγZ
Λ
= 0.9 · 10−7 GeV−1 , (6)
Cee
Λ
= −0.55 · 10−8 GeV−1 , (7)
Cuu
Λ
= −0.60 · 10−8 GeV−1 , (8)
Cdd
Λ
= −0.63 · 10−8 GeV−1 . (9)
The scaling with f can be easily inferred from Eqs (2)
and (5). In our benchmark point, the axion coupling gae,
relevant for the XENON1T signal, is given by:
gae =
meCee
Λ
= −2.80 · 10−12 . (10)
As the couplings to up and down are approximately
equal, the effective coupling to nucleons receives a dom-
inant contribution from the iso-singlet coupling, thus
geffan ≈ 0.36
mn
Λ
Cuu + Cdd
2
= −2.08 · 10−9 . (11)
The coupling to photons, Cγγ , is also generated by
loops, and it receives competing contributions both at
one-loop from theW , and at two-loop from the fermions.
Its expression contains several contributions, and we re-
fer the reader to Ref. [24] for more details. As we are
interested in η masses below 100 eV, which is below the
e+e− threshold, we find that Cγγ is suppressed by m2η,
thus it is very small. In our benchmark, we find
gaγ =
Cγγ
Λ
≈ −10−19 GeV−1
( mη
100 eV
)2
, (12)
which is well below the sensitivity of XENON1T or of
any other experiment. This small value also allows to
avoid astrophysical and cosmological bounds associated
to photon couplings [24].
The XENON1T collaboration has presented the fit to a
generic solar axion model in the parameter space (|gae|,
|gaegeffan|, |gaegaγ |), providing projections of the allowed
pseudo-cuboid on the 3 surfaces. For our model, we can
effectively consider gaγ = 0. This provides the following
preferred ranges at 90% C.L.:
2.6 · 10−12 < |gae| < 3.7 · 10−12 , (13)
|gaegeffan| < 4.5 · 10−18 , (14)
for mη < 100 eV. These boundaries define the blue re-
gion in Fig. 1. In the plot, we also report in black the
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FIG. 1. In blue, 90% C.L. region preferred by the XENON1T
excess [9] under the solar axion hypothesis, compared to the
prediction of our model in orange. Here we assume gaγ ≈ 0.
The black area indicate the excluded are from other direct
probes, while the green band could fit the anomalous cooling
of stars [25]. The orange “x” indicates the benchmark point
f = 50 TeV.
excluded regions by other direct experiments: solar neu-
trino probes, LUX and PandaX-II. The green band repre-
sents the 2σ region that would fit the observed anomalous
cooling of stars [25, 26], as reported by the XENON1T
collaboration. We will come back to this tension towards
the end of this section.
The orange line in the plot shows the predictions for
the pseudo-scalar η in our model. The shape of the line
can be understood in terms of the ratio:∣∣∣∣geffangae
∣∣∣∣ = 743 , (15)
which is independent on f . The points inside the 90%
C.L. XENON1T region correspond to
36 <
f
TeV
< 55 . (16)
As f is the decay constant of the composite pNGB Higgs,
these large values point towards a very fine tuned situa-
tion at low energy: a standard measure of the fine tuning
is the ratio of f with the electroweak scale [27]
∆f.t. =
v2SM
f2
= 2÷ 5 · 10−5 . (17)
In other words, the pNGB Higgs potential at zero tem-
perature needs to be fine-tuned at the level of a part
in 105. We should remind the reader that this situation,
while not optimal, is still a solution to the hierarchy prob-
lem between the Planck and electroweak scales: without
any new physics, a tuning at the level of one part in 1030
would be needed to keep the Higgs scale low. As we
will discuss in the next section, fixing f to reproduce the
XENON1T excess in our model gives interesting predic-
tions about other phenomena, which could be observed
in the future. Of course, the first test of this model, as
well as of any other explanation, will be in the data taken
by the upgraded XENONnT detector [28] and LZ [29],
which will be able to confirm, or rule as a mere statistical
fluctuation, the excess.
Before moving to the predictions, we want to conclude
this section discussing two important points that play
against the solar axion interpretation of the excess: the
potential Tritium contamination and astrophysical data
on stellar evolution. The former has been discussed in
detail in the XENON1T paper [9], and we don’t have
much to add here. The main conclusion is that adding
this background in the fit would reduce the statistical
significance of the solar axion explanation from 3.6σ to
2σ. Yet, only data from the upgrade will be able to
confirm or rule out either explanation. A more crucial
issue is presented by stellar data. In fact, it has been al-
ready pointed out by the XENON1T collaboration that
the preferred values for gae are at odds with models of
stellar evolution, message strengthened in Ref. [30]. The
main point is that values of the coupling gae of the order
of ≈ 10−12 would disrupt the good agreement between
stellar evolution models and several available observa-
tions, by adding a too fast cooling mechanism via emis-
sion of axions. This tension boils down to the fact that
gae should be about one order of magnitude lower than
the XENON1T preferred region. However, estimates of
astrophysical models are often interpolated from simula-
tions which have many parameters, and the sensitivity
to those parameters should be fully taken into account
for a fair comparison. Furthermore, observations also
have systematic uncertainties to be taken into account.
It is thus reasonable that the actual limit could be within
one order of magnitude from the quoted one. We, there-
fore, agree with the pragmatic stand of the XENON1T
collaboration in considering the solar axion hypothesis
still valid, notwithstanding the tension with stellar data.
Note also that the inclusion of the inverse Primakoff ef-
fect at the detector level, as pointed out in Ref. [31], also
reduces the tension, however only in models with large
coupling to photon, unlike ours.
II. PREDICTIONS
The beauty of the light pseudo-scalar η emerging from
the Dark, in composite scenarios, is that its couplings to
all Standard Model particles are ruled by a single param-
eter: the composite Higgs decay constant f . Once it is
fixed to reproduce the XENON1T excess, we can predict
several phenomena that may be observable in the near
future and confirm, or rule out, this model.
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FIG. 2. In blue, the freeze-out xF and decoupling xdc pa-
rameters for the Z2–odd states as a function of MΘ/mHLW for
mHLW = 16 TeV (f = 50 TeV). In red, the value of coupling ξ
that provides the observed relic density from the asymmetry
(smaller values are excluded).
Dark Matter and gravitational waves
As the η particle emerges from a non-thermal produc-
tion mechanism for the Dark Matter, we will start with
discussing this aspect of the theory. To do so, we have re-
peated the analysis presented in [1] within the benchmark
point f = 50 TeV. In the Higgsless vacuum, the W mass
is thus given by mHLW = mW f/vSM = 16 TeV. The dy-
namics of the Dark Matter evolution depends on two cru-
cial temperatures: a) the thermal Freeze-out temperature
TF = MΘ/xF , where MΘ is the mass of the Dark states
in the high-temperature Higgsless vacuum, and b) the de-
coupling temperature Tdc = MΘ/xdc where the processes
transferring the asymmetry between the Z2–even and Z2–
odd sectors decouple. The latter is important in fixing
the relic abundance of Dark Matter, originating from the
asymmetry, while TF is the largest temperature where
the system can start drifting away from the Higgsless vac-
uum alignment, and towards the zero-temperature one
(corresponding to the Standard Model). The results for
xF and xdc are give by the blue lines in Fig. 2, as a func-
tion of MΘ/mHLW . In red we show the lowest value of
the coupling ξ between the Dark Matter and the Higgs
boson, where ξ saturating the bound provides the whole
relic density via the asymmetry. At zero temperature,
this coupling will correspond to the coupling between the
Dark Matter and the Standard Model Higgs boson, and
values ξ ≈ few×10−4 are required. However, those values
are well below the limit from Direct Detection for Dark
Matter masses of order of MDM ≈MΘ ≈ 50 TeV.
The Dark Matter production mechanism also requires
that the theory undergoes a strong order phase transi-
tion, where the strong dynamics confines, at tempera-
tures THL ≈ f . This phase transition may generate grav-
itational waves [32]. The peak frequency of the diffuse
gravitational waves mainly depends on the temperature
of the phase transition: for instance, from Ref. [33] we
can estimate the peak frequency
ωpeak ≈ 1 Hz 1
vw
(
β/H∗
1000
)(
THL
100 TeV
)
, (18)
where β/H∗ ≈ O(100) is a parameter related to the bub-
ble formation, and vw ≈ 1 is the wall velocity. We thus
expect the peak frequency to be in the Hz ballpark, which
matches the sensitivity of future detection experiments
like Voyager, the Einstein Telescope and the Big Bang
Observer (BBO). We leave a more detailed analysis of
the gravitational wave spectrum and amplitude for fu-
ture work.
Future collider signals
The coupling CγZ in Eq. (4) can induce decays of the
Z → γη, where η will appear as missing energy in a de-
tector due to the long lifetime. In fact, for masses in the
XENON1T interesting range, mη < 100 eV, the domi-
nant decay mode is in neutrinos (as the coupling to pho-
tons is negligible), which is suppressed by the neutrino
masses and always gives a cosmological stable η. This ex-
otic decay of the Z could be detectable at a future e+e−
collider running at the Z pole, providing a final state
with a single mono-energetic photon and missing energy.
The branching ratio is given by
Γ(Z → γη) = 8piα
2(mZ)
3s2W c
2
W
(
CγZ
Λ
)2
m3Z , (19)
which gives the following prediction in the range for f
preferred by the XENON1T excess:
6 <
BR(Z → γη)
10−12
< 14 . (20)
For a future e+e− collider, a Tera-Z run would pro-
vide between 6 and 14 events, which may be detectable
over the small Standard model background. The analysis
would be very simple, and it has already been performed
at LEP [34–36], where a bound BR(Z → γ+inv.) < 10−6
was established.
Flavour changing decays in the down sector, K and B
mesons
The loop-induced couplings of the light pseudo-scalar
η in Eq. (5) have been computed by extracting the diver-
gent piece of the loop, which is independent on the mass
of the quark in the loop. This is a good approximation for
loops containing fermions much lighter than the W and
Z masses, i.e. for all Standard Model fermions except
for the top quark. This point has an important conse-
quence: W -loops with the top quark can generate flavour
5off-diagonal contribution to the coupling of η to down-
type quarks. Parametrising them in analogy to Eq. (3)
as
Lη ⊃ ∂
µη
2
∑
i 6=j
Cdidj
Λ
ψ¯diγµγ
5ψdj , (21)
an explicit calculation yields
Cdidj
Λ
= −3α
2(mZ)
s4W
CWZW
Λ
V ∗tdiVtdj
1− rW − ln rW
(1− rW )2 ,
(22)
where Vtdi are entries of the CKM matrix and rW =
m2W /m
2
t . Interestingly, sizeable off-diagonal couplings
only arise in the down quark sector. For the benchmark
point f = 50 TeV, we find
Csd
Λ
= −3.3 · 10−13 GeV−1 , (23)
Cbs
Λ
= −4.8 · 10−11 GeV−1 , (24)
Cbd
Λ
= −1.0 · 10−11 GeV−1 , (25)
where we only report the real part of the coupling.
The first coupling between strange and down quarks is
of particular interest, as it can mediate the decay of K →
pi+inv., where the invisible momentum is carried away by
the η pseudo-scalar. This process for neutral Kaons has
been recently measured by the KOTO experiment [37],
which has reported a significant excess over the Standard
Model prediction [38]:
BR(KL → pi0inv)
∣∣
KOTO
= 2.1+4.1−1.7 · 10−9 , (26)
BR(KL → pi0inv)
∣∣
SM
= 3.0± 0.3 · 10−11 , (27)
with errors at 90% C.L.. To explain this large enhance-
ment with respect to the Standard Model prediction is at
odds with the measurement of the decay of the charged
Kaon from NA62 experiment
BR(KL → pi0inv)
∣∣
NA62
< 2.44 · 10−10 , (28)
BR(KL → pi0inv)
∣∣
SM
= 9.11± 0.72 · 10−11 , (29)
as given by the Grossman-Nir bound [39].
If our model can explain the XENON1T anomaly, then
we can also provide a prediction for the New Physics
contribution to these two channels. The calculation can
be done following the same procedure as in Ref. [40]: we
find
ΓK→pi+inv. =
λ1/2(1, mˆ2pi, mˆ
2
η)m
3
K
64pi
(
Csd
Λ
)2
×[
(1− mˆ2pi)f+ + mˆ2ηf−
]
, (30)
where f+ ≈ 1 and f− ≈ −0.28 are form factors,
λ(a, b, c) = a2 +b2 +c2−2ab−2ac−2bc is the usual kine-
matical function and mˆX = mX/mK . This formula ap-
plies both to K+ and to KL, so the difference in branch-
ing ratios will only come from the different lifetimes of
the Kaon, thus respecting the Grossman-Nir bound. For
the XENON1T preferred region, we find
BR(KL → pi0 + inv.) = 0.5÷ 1.2 · 10−11 , (31)
BR(K+ → pi+ + inv.) = 0.12÷ 0.29 · 10−11 . (32)
For the KL, the new physics channel enhances the Stan-
dard Model prediction by 17% to 40%, which is not
enough to explain the KOTO anomaly. Yet, if the pre-
cision reaches the level of the Standard Model, and the
KOTO anomaly is not confirmed, such enhancement may
be a confirmation of the model. For the charged Kaon,
the effect is much smaller, at the percent level.
The couplings involving the bottom quark induce sim-
ilar decays for the B mesons into pions (via Cbd) and
Kaons (via Cbs). A calculation similar to the one done
for the Kaons, leads to the predictions
BR(B → K + inv.) = 3.4÷ 8.0 · 10−9 , (33)
BR(B → pi + inv.) = 1.5÷ 3.4 · 10−10 , (34)
where the prediction is roughly the same for both charged
and neutral mesons, as the lifetimes are very similar. The
experimental bounds on all those processes are at the
level of 10−5 [41–43], while the Standard Model predic-
tions read [44–46]
BR(B → Kνν) = 4.0± 0.5 · 10−6 , (35)
BR(B+ → pi+νν) = 2.4± 0.3 · 10−7 , (36)
BR(B0 → pi0νν) = 1.2± 0.15 · 10−7 . (37)
The correction deriving from our model, therefore, is ex-
pected to be much smaller than the prediction and un-
detectable in the B meson sector.
III. DISCUSSION
The observation of an excess in the electron recoil spec-
trum for energies below a few keV by the XENON1T has
open the tantalising possibility that some kind of light
new physics have been observed. The explanation that
best fits the data is that of an axion of solar origin, with
masses below 100 eV. The inclusion of an unknown Tri-
tium background, can however reduce the evidence from
3.6σ to about 2σ, therefore further data are necessary to
confirm this excess as a genuine source of new physics.
The fact that the solar axion hypothesis seems at odds
with solar cooling models [30], has ignited the commu-
nity in finding alternative explanations: for instance, the
signal could be due to a photophobic warm-Dark-Matter
axion [47] or another boson produced in the sun [48–51].
The possibility of exotic solar neutrino interactions, in-
duced by a light mediator, has also been considered by
several authors [52–56], as well as a variety of mechanism
that could boost a light Dark Matter candidate [50, 56–
63], with some consensus around models with two states
split by only a few keV. Finally, the possibility of a non-
thermal Hidden photon Dark Matter [64–66], of photons
6emitted by Dark Matter [67–69], mirror symmetry [70]
or U(1)-2HDM [71] have been considered.
In this letter, we stand for the solar axion explanation
and find that a good candidate was predicted by a new
mechanism of Dark Matter production we proposed in
Ref. [1]. We then propose a composite Higgs scenario as
the most constrained scenario. Besides the mass, which
is expected to be very light and can be in the range rel-
evant for the XENON1T excess, mη < 100 eV, the cou-
plings of the ALP to Standard Model particles are all
ruled by a single parameter: the Higgs decay constant
f . Once f is fixed in the range 36 − 55 TeV to explain
the XENON1T excess, we can make several predictions
which are testable at future experiments.
First, the large value of the Higgs decay constant im-
plies a severe fine tuning in the Higgs potential, of the
order of a few parts in 105: this still being a solution
to the hierarchy problem, this implies that only a future
100 TeV hadron collider may be able to directly probe
the composite nature of the Higgs boson. Furthermore,
the Dark Matter candidate is predicted to have masses
in the 50 TeV range and small couplings to the Higgs
boson, which makes its direct detection very challeng-
ing. On the bright side, the necessity for a strong first
order phase transition at a temperature close to f im-
plies the production of gravitational waves with a typical
peak frequency around the Hz, thus being potentially de-
tectable by future experiments like Voyager, the Einstein
Telescope and the Big Bang Observer (BBO).
The lightness of the pseudo-scalar also implies the pres-
ence of exotic decays of Standard Model particles: we
identified two interesting channels: Z → γ + inv. and
KL → pi0 + inv.. The former is predicted with rates
between 6 ÷ 14 · 10−12, which means that a handful of
events are predicted at a future e+e− collider running in
the Tera- Z mode. Due to the very low Standard Model
background, and the mono-chromatic nature of the pho-
ton, this process may be observable, and we leave a de-
tailed analysis for future work. The latter process is due
to flavour changing couplings of the ALP to down-type
quarks, due to the presence of the heavy top in the loop.
The fact that such effects are only expected for down-
type quarks is a nice consequence of the loop nature of
these couplings. We predict that the rate KL → pi0 + inv.
receives a +17÷40% enhancement due to the new physics
channel. This is not enough to explain the recent KOTO
anomaly, but it could be detected once experimental pre-
cision reaches the level of the Standard Model prediction.
Other channels, like K+ → pi+ + inv., B0 → K0/pi0 + inv.
and B+ → K+/pi+ + inv., all receive much smaller con-
tributions.
In conclusion, we have identified a very predictive
scenario of composite Higgs and Dark Matter where
the XENON1T excess can be explained by a very
light ALP, at the price of a severe fine tuning in the
Higgs potential. Due to the limited number of free
parameters in the ALP sector, we made several testable
prediction, from gravitational waves of frequencies in the
Hz ballpark, to new mono-photon decays of the Z which
will give a few events at a future Tera-Z collider, to an
enhancement in the Kaon decay KL → pi0 + inv. Finally,
due to the compositeness scale being in the 36÷ 55 TeV
range, only a 100 TeV collider may be able to directly
produce new heavy resonances connected to the com-
posite nature of the Higgs boson and of the Dark Matter.
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